Avascular necrosis (AVN) of the capitate bone is very rare. It was first reported by Jonsson in 1942 1) and about 30 additional cases have been reported since. Most of the cases were associated with serious trauma, but in some cases, severe trauma has not played a major etiologic role.
In our case, we propose that the cause of the avascular necrosis of the capitate bone was repetitive minor trauma and pressure on the palm that disturbed the blood supply.
Case Report
A 42-yr-old right-handed man complaining of insidious left wrist and palmar pain for 3 yr visited our hospital. The patient had driven a pallet car in an automobile factory for 17 yr. He did not have any history of major trauma, systemic disease or steroid treatment. On physical examination, there was swelling and tenderness of the left wrist and hand, but there were no limitations in wrist motion or dorsal instability. Laboratory findings for diseases were negative. A radiograph showed normal findings on the left capitate, but Magnetic Resonance Imaging (MRI) image showed necrosis with a low signal intensity on T1-weighted and a slightly low signal intensity on T2-weighted on the left capitate (Fig. 1) .
We interviewed the patient regarding his occupational history in detail. He had driven a kind of pallet car to provide, lade and arrange automobile accessories for 17 yr in an automobile factory. He worked day and night shifts, and worked for up to 10 h a day, and usually about 55-60 h a week. He normally worked for 8 h a day from 8 a.m. to 5 p.m., working overtime for 2 h on weekdays, and he handled the steering wheel with his left hand. In driving, the posture of the left hand was in dorsi-flexion state. In addition, there was a ball on the steering wheel to facilitate operation (Fig. 2) . A bolt was located at the center of the upper part of the ball in the steering wheel.
Under this working situation, repetitive minor trauma and consistent pressure was placed on the center of the left palmar area during handling of the steering wheel that might have disturbed blood supply to the capitate bone.
Discussion
AVN of the capitate is a bone necrosis caused by blockage of blood supply. It has variable etiologies including trauma (fracture, dislocation), surgery, decompression sickness, diabetes mellitus, hemostatic disorder, tumor, irradiation, alcoholism, steroids 2) and so on. Jonsson first reported this condition in 1942. Most cases are associated with direct trauma, in particular, a fracture of the wrist of the capitate sometimes together with a fracture of the scaphoid-the so called naviculocapitate syndrome. However, some cases have no trauma history. Previously reported cases were a clerical worker 3) , a gymnast 4) , a carpenter 5, 6) , a paint sprayer 7) and researchers attributed that the cause of avascular necrosis of the capitate bone to repetitivemotion trauma that disturbed the blood supply.
The blood supply to the hand has two pathways. One is extrinsic blood supply from the ulnar artery and radial artery that contribute to branches of the palmar carpal branch. The other is intrinsic (intraosseous) blood supply that is associated with the anterior interosseous artery 8) . Both blood supplies to the capitate bone are derived from the palmar aspect 9) . Therefore, the palmar aspect, if affected by any kind of stress condition, could have an influence on blood supply to capitate. Moreover, the extrinsic blood supply is associated with the palmar wrist capsular and ligamentous structures (flexor retinaculum and flexor policis longus tendon). Injury to these structures, especially on the palmar side, could damage accompanying vessels interfering with the blood supply to the capitate 10) . Researchers have proposed that repetitive-motion trauma and consistent pressure disturbs the blood supply to the capitate bone, considering the hand anatomy and the blood supply.
In the present case, there was a big bolt at the center of the steering handle ball oppressed the middle of the palm. The bolt and ball have been replaced with a sleek ball, but it will be necessary to improve the structure of the pallet car so that both hands can be used, and we also consider it necessary to reduce contact stress using gloves with a lot of cushion stuffed into them.
We didn't perform histological examinations and we diagnosed AVN with physical examination and radiologic findings. AVN of the capitate has shown various findings on simple radiography, and as in some other cases [10] [11] [12] [13] [14] , the radiograph of the present case showed normal (Table  1) , but the MRI showed signal change, and advanced necrosis showed low signal intensity in T1 and T2-weighted images. In the present case, AVN was diagnosed by a low signal intensity in T1-weighted and a slightly low signal intensity in T2-weighted images.
Miliez et al. 15) proposed a radiographic classification system based on the location of involvement in the capitate. In type I, the most frequent, the involvement is limited to the proximal pole of the capitate, type II involves the body, and the type III, the entire capitate. The present case was type II.
In conclusion, in the present case, we suggest that one of the causes of the avascular necrosis of the capitate bone was repetitive minor trauma and pressure on the hand and wrist. In addition, if a patient feels pain in the hand or wrist consistently, even when the simple radiograph shows a normal finding, we suggest checking the MRI. 
